Materials and Methods
Reactor Construction. The lab scale MRC reactor was constructed as previously described (13) with minor modifications (Fig. 1) . The 4-cm cubic anode chamber (Lexan, 30 mL empty bed volume) contained a graphite brush anode (D = 2.7 cm, L = 2.3 cm, 0.22 cm 2 projected area based on all fibers in the brush; Mill-Rose Labs Inc., OH). The brush anode was heat treated (30) before it was inoculated with the effluent from an existing MFC and enriched in a conventional single chamber MFC prior to MRC operation. The cathode chamber (2-cm cubic chamber, 18 mL empty bed volume) contained a 7-cm 2 (projected surface area) air cathode with a Pt catalyst (0.5 mg Pt/cm 2 )
applied on a carbon cloth as previously described (31) , with a Nafion catalyst binder (water side) and four layers of polytetrafluoroethylene diffusion layers (air side).
Although Pt was used as a catalyst here in order to benchmark performance against previously tested systems using NaCl solutions (13) , nearly identical cathode performance has been obtained using activated carbon catalysts instead of Pt catalysts in microbial fuel cells (32) . The cathode chamber also served as the first flow channel of the high concentrate salt stream to prevent the pH rise in the cathode chamber.
The RED stack, assembled between the anode and cathode chambers, consists of with 6 anion-and 5 cation-exchange membranes (Selemion AMV and CMV, Asahi glass, Japan), creating 5 pairs of alternating HC and LC chambers as previously described (13) .
Inter-membrane chambers were sealed and separated by silicon gaskets, each with an 8- 
The MRC anode was transferred to a single chamber MFC to determine baseline power production in fed-batch experiments. In the single chamber MFC, same substrate solutions (sodium acetate in carbonate buffer solution and domestic wastewater) were provided to determine peak power production.
Coulombic efficiency was determined as previously described (34) . Energy recovery (r E ) is defined by the ratio of energy produced by the MRC reactor and the energy input as substrate and salinity gradient as written in Eq. (1). Energy efficiency (η E ) was calculated as the ratio of energy produced to the energy consumed based on the substrate used and the salinity gradient, according to (13) :
where E MRC is the energy produced per batch (kJ), n s is the moles of substrate 
